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An editorial answer (1) to a query of a correspondent quoted, a few months
ago, the finding of A. Basler (2) to the effect that the force required to pull hair
from the follicle varies during the menstrual cycle in a consistent cyclic fashion.
The question of the correspondent pertained to the possible effect of menstru-
ation on the success of the permanent waving of hair. Dr. Goodman (3) ap-
propriately pointed out in the same journal a few weeks later that even though
the work of Basler were correct his findings would have no bearing on the ques-
tion of permanent waving since the behavior of the erupted portion of the hair,
being dead tissue, does not depend upon the activity of the follicle.
This report of Basler is of further interest since it might be interpreted as
showing a relationship between hair and the hormones related to menstruation.
Relationships between some internal secretions and the biology of hair have
been recognized. For example, it is generally assumed that male hormones
tend to stimulate growth of hair in certain regions of the body in either sex.
Even local application of testosterone to the skin of the chest or abdomen of the
human male subject will increase hair growth in those areas (4). Conversely,
Mussio-Fournier (5) reported in 1935 that local application of folliculin caused
a more rapid loss and a depression of growth of hair on the face of an hirsute
patient. However, attempts of others, including the writer, to use this ther-
apy have led to conificting results. If the variation in the tenacity by which
hair is held in the follicle, the "hair root strength" of Basler, should be found to
vary directly or inversely with hormone levels during the menstrual cycle, this
fact might be profitably added to those few we now have that shed light on the
influence exerted by hormones on the growth and distribution of hair. Since
this seemed to be a point worth pursuing an attempt was made to confirm the
work of Basler.
Ten women, between the ages of twenty-two and thirty-two served as sub-
jects. The "hair root strength" was estimated at intervals throughout one or
two menstrual cycles by measuring the force required to extract from its follicle
each of twenty individual hairs. The average of the twenty values was used to
depict the results. The device used to measure the tenacity of the hair root
consisted of a steel band spring fixed by one end to a convenient base bearing a
calibrated scale on which the other end of the spring was flexed as forces were
applied. This apparatus was manipulated so that the hair, attached by a clamp
and cord to the movable end of the spring, was subjected to increasing tension.
The maximum extent of flexion of the spring on the calibrated scale was noted
at the moment the hair was released from its follicle and was recorded as the
"hair root strength."
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The areas selected for taking those observations were dorsum of the forearm,
anterior aspect of the leg or thigh, depending upon which offered the most hair
of a size sufficient to grasp with the small spring clamp. In addition, hair was
taken from the pubic region in four subjects. This was done to determine
whether this 'ambisexual hair', to use the term of C. H. Danforth, should
differ in this regard from the 'non-sexual hair'.
The results are plotted in the chart of figure 1. Forces in grams necessary to
extract hair (average of twenty) are shown for the indicated days before and
after the onset of menstruation. The curves are designated by the subject
number and area of body represented. All subjects studied are recorded. In
the first place, the absence of any general departure from a horizontal line is
evident. Yet there is considerable shifting from this norm in any one curve.
Notable is the drop in 5p on the eleventh day before menstruation. But a
statistical comparison of the values before and following that date show this
variation to be insignificant so wide is the variation between the forces required
to extract the twenty individual hairs. A marked example of this variability
was found for 5p seven days before menstruation where the extreme values of
22 and 77 grams contribute to the recorded average of 50 grams. In spite of
this marked irregularity in some of the curves, several show a high degree of
constancy—21f, 38f, and 36p—and the two curves of 16f demonstrate a marked
agreement in two successive cycles. Pubic hair varies from the other only in
its greater 'root strength'.
In no way can a consistent variation from a straight line be found in this
series of subjects. There are a few curves which, if certain blank days were
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Subjects are indicated by number. Areas of body studied: p, pubic; t, thigh; 1, leg;
f, forearm. x, end of menses. Heavy broken line, adapted from Basler.
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filled in, might possibly agree with the findings of Basler, one of whose subjects
yielded the results shown by the heavy broken line in the figure. For example,
lOf might agree in part, but cannot do so throughout. Curve 4p might agree
but 4f contradicts. The curves of 16f might agree in part only. Results of
several subjects definitely disagree with the Basler curve, some of which are
36p, 22t, 6f, 38f, and 21f.
The reason for this discrepancy between the work of Basler and the present
report is not evident. His measuring device seems to be more cumbersome but
apparently fully as accurate as the one described above. His readings were
taken more often, at least in the subject reported, which is a real advantage,
but certainly the cyclic variation he describes as consistent for his eight sub-
jects should be evident in most, if not all, of the curves of figure 1 if it is a uni-
versal fact. There is no reason to believe that the methods of selecting the
hair were dissimilar in the two studies. Basler averaged the values of five, or
at most ten, hairs in recording his results. Due to the high variability in'root
strength', it seems that twenty is hardly sufficient in some cases. If it be as-
sumed that Basler's subjects showed a variability of individual 'hair root
strength' comparable to that found in this study, it is difficult to understand
how there could have been such a high correlation between the data of his eight
subjects.
On the basis of evidence that the female hormone depresses growth of hair
under certain conditions it is not too implausible to expect that the rate of hair
growth will show variations within the menstrual cycle corresponding th the
changing estrogen levels. Even though some study should support this idea,
it does not necessarily follow that the tenacity by which the hair is held in the
follicle should vary accordingly. Pregnancy should offer a better opportunity
for such research because the increased concentrations of estrogens are greater
and longer in duration than during the menstrual cycle. In fact, some observa-
tions made recently suggest that a decrease in 'hair root strength' may be ex-
perienced during the course of pregnancy.
SUMMARY AND CONCLUSION
The results of this study do not confirm the report of A. Basler that the force
necessary to extract hair from the follicle undergoes a marked and consistent
change during the menstrual cycle.
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